Structure-activity relationships of phenothiazines in inhibiting lymphocyte motility as determined by a novel flow cytometric assay.
Lymphocyte motility is highly dependent on rapid changes in cell shape. The human T-lymphoma cell line, MOLT-4, is constitutively shape-changing and motile, and both of these properties can be inhibited by the phenothiazine, chlorpromazine, as assessed by video analysis and migration across polycarbonate filters. In this paper, the light-scattering facility of a flow cytometer has been used to establish a simpler and more quantitative means of measuring changes in shape. By this method, the structure activity relationship (SAR) of phenothiazines and related compounds has been determined. The most active compounds had the tricyclic phenothiazine nucleus with a constrained dialkylaminoalkyl substituent at the nitrogen. The SAR for inhibition of lymphocyte motility differs from those reported for neuroleptic effects and for inhibition of PKC or calmodulin. Phenothiazine concentrations that inhibited lymphocyte shape-changing resulted in reduced F-actin concentrations. This indicates that the probable mode of action is disruption of mechanisms regulating actin polymerisation.